


























幅220mm のリチウム二次電池用 Cu 集電箔を用いた．Cu 集電箔の
100mm×150mm の範囲に開口率1，2.5，4％，開口径 3－50μm の大
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Fig. 1  (A) Dependence of the number of doped electrode in the graphite/
porous Cu current collector (average pore diameter: 20μm) anodes, 
which were laminated, after pre－doping reaction for 20（○ , ●）, 
40 （△ , ▲） and 60 （□）h on the reaction temperature. The open-
ing rates of pore on the Cu current collectors are 1 （○ , △ , □）
and 4 （● , ▲）％ .(B）：a discharge curve of pre－doped graphite/
porous Cu current collector （1％ opening rate, 40 h pre－doping re-
action) electrode at 8th from Li metal at 65℃ . (C) and (D): The 
number of doped electrode vs. reaction time for the opening rate of 
1（C) and 4 (D) ％ at 30 （●）, 50 （○）and 65 （▲）℃ in the case 


































































Fig. 2  (A) Micrographs of graphite/porous Cu current collector electrodes 
(average pore diameter: 350μm, opening rate 0.5％) pre－doped for 
40 h at 25℃. Schematic descriptions of (B) pore design on the Cu 
current collector and (C) cell design in the laminated cell.
Fig. 4  Schematic drawing of discharge/open circuit process of LFP/AC 
hybrid cathode.











































LiCoO2などの LIB の高容量正極から AC へのエネルギー移動は，Li
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Fig. 5  Discharge curves of LFP/AC electrodes with 0.5 (A) and 0 ％ (B) of 
the opening rate of hole and 22μm of average hole diameter, and 
LFP electrode (C) at 20 C, where the discharge of 20 mAhg－1 was 
repeated by 7 times and then the cells were finally discharged at 0.1 
C, and the open circuit time （5 min) was inserted between dis-
charge processes. (D) Total discharge capacity observed after 7 
times－discharge/open circuit processes vs. the discharge rate. 
●：LFP/AC electrode with 0.5 ％ of the opening rate, ▲：LFP/
AC electrode with 0 ％ of the opening rate, ■：LFP electrode.
